We report a case of a primary marginal zone B-cell lymphoma of the mucosa-associated lymphoid tissue of the lacrimal sac, which was found in a patient with epiphora without palpable mass. Magnetic resonance imaging demonstrated mucosal thickening of the lacrimal sac with a patent lumen, consistent with the intraoperative finding. Epiphora resolved, which was confirmed by smooth syringing, 1 month after starting the immunotherapy.
Introduction
Marginal zone B-cell lymphoma of the mucosa-associated lymphoid tissue (MALT lymphoma) of the lacrimal sac is a quite rare cause of the lacrimal duct obstruction [1, 2] . Typically, this entity initially presents with epiphora, followed by dacryocystitis and/or a palpa-ble mass [3] . A lack of specific symptoms may result in difficult diagnosis, which delays decision for biopsy. Concomitant dacryocystitis also interferes in the palpation of mass [3] .
Lacrimal sac tumors are more exposed to inflammatory conditions compared to other ocular adnexal disorders [4] . MALT lymphoma may transform into a more aggressive subtype like diffuse large B cell lymphoma [4] . This suggests the importance of early diagnosis of lacrimal sac lymphomas.
The clinical features of primary MALT lymphoma of the lacrimal sac have not been well documented. We report a case of this entity found in a patient who presented merely with epiphora.
Case Report
A 38-year-old woman was referred due to an incidental finding of a mass in her right lacrimal sac on computed tomography (CT) for a subcutaneous tumor of the cheek. She had an epiphora for 2 months. There was no history of dacryocystitis, pain or swelling in this region. The tumor was not palpable even with compression. She was otherwise healthy and without any medications.
The CT image showed a mass in her right lacrimal sac without bony erosion ( fig. 1a ). Magnetic resonance imaging (MRI) revealed slight hyperintensity on T1-weighted and T2-weighted images of the extraocular muscles, with homogenous contrast enhancement ( fig.  1b-e) . The lumen appeared to be patent with low intensity on T1-but bright on T2-weighted images ( fig. 1c-e) .
She underwent transcutaneous incisional biopsy. The outer wall of the lacrimal sac showed normal appearance. When the sac wall was opened, the lacrimal sac mucosa was markedly thickened with a patent lumen ( fig. 2 ). Pinkish gray mucosa was noticed, and it was removed for histopathological examination. The lacrimal sac was closed by interrupted sutures using 6-0 polyglycolide (Vsorb; Kono Seisakusho Co., Ltd., Tokyo, Japan).
The histopathological examination revealed diffuse infiltration of small round to cleaved lymphocytes, consistent with MALT lymphoma ( fig. 3a, b ). On immunohistochemistry, the tumor cells were positive for CD20, and CD79a, but negative for bcl-2, CD3, CD5, CD10, CD23, cyclin-D1, and bcl-6 ( fig. 3c, d ). MIB-1-positive cells were present in 10% of all cells. Kappa to lambda was >1.0. Thus, the histological findings supported the diagnosis. Systemic evaluation revealed no occurrence of lymphoma in other areas. Her epiphora resolved, with a patent nasolacrimal duct irrigation 1 month after starting rituximab monotherapy.
Discussion
We reported a rare case of a primary MALT lymphoma of the lacrimal sac and documented clinical features in detail. As the lacrimal sac contains lacrimal drainage-associated lymphoid tissue which constitutes part of the mucosa-associated lymphoid tissue [5] , MALT lymphoma may arise in the lacrimal sac. In fact, it is the commonest subtype occupying one third of all primary lacrimal sac lymphomas [6] . However, the clinical characteristics of this subtype are not fully known because only 8 cases have been reported in the English literature (table 1) [2, [6] [7] [8] .
Epiphora with a swollen lacrimal sac wall is a diagnostic sign of a lacrimal sac tumor [3] . However, epiphora precedes tumor palpation for several months in lacrimal sac MALT lym-phoma [2, 3, [6] [7] [8] . Diagnosis of a lacrimal sac tumor is difficult without palpation, as epiphora is a nonspecific symptom which is also present in acquired nasolacrimal duct obstruction. Therefore, we need to include lacrimal sac tumor in the differential diagnosis in cases of epiphora with successful lacrimal syringing [3] .
MRI is useful for qualitative diagnosis of the lesion. In this case, it also demonstrated a typical finding of ocular adnexal lymphoma to extraocular muscles as a slight hyperintensity on T1-weighted and T2-weighted images [9] . Fluid intensity in the center of the sac represented the patent lumen, which was consistent with intraoperative findings. As radiotherapy, chemotherapy and immunotherapy are effective in the treatment of lacrimal sac MALT lymphoma [2, [6] [7] [8] , surgery should be limited to biopsy in order to avoid surgical complications. An exact preoperative diagnosis is necessary for proper surgical plan.
Intraoperative findings showed a thickened, pinkish gray mucosa that is typical for lacrimal sac lymphoma [2] . The pathological mucosa with a healthy outer wall suggested that the MALT lymphoma extended into the sac cavity first and outside of the wall next. This extending manner was consistent with the fact that the mucosa-associated lymphoid tissue localizes in the adenoid layer of the mucosa beneath the epithelial lining [10] . A lacrimal pump system failure resulting in epiphora was likely due to denatured sac mucosa despite of patent lumen macroscopically.
Chronic dacryocystitis needs to be differentiated from lacrimal sac MALT lymphoma. Chronic dacryocystitis occasionally demonstrates a nodular lymphoid infiltration pattern in subepithelial and intraepithelial areas, mimicking MALT lymphoma [11] . However, chronic dacryocystitis mostly shows diffuse infiltration pattern [12] . Increased goblet cell density and hyperplastic mucosal glands in cases with chronic dacryocystitis are also helpful for differential diagnosis [12] . In addition, the presence of round to cleaved centrocyte-like cells and positive immunoglobulin light chain (kappa or lambda) supported the diagnosis of MALT lymphoma in this case [13] .
Lacrimal duct obstruction remains persistent in most reported cases despite regression of lymphomas after radiation and/or chemotherapy [1] . However, smooth lacrimal duct irrigation was noted in the present case. This could be due to incomplete obstruction of the lacrimal sac at the time of diagnosis. In addition, incisional biopsy by opening the sac did not result in secondary stenosis. Although radiotherapy was used in most reported cases [6] [7] [8] , this treatment often induces lacrimal gland dysfunction, resulting in dry eyes [2, 14] . We preferred rituximab immunotherapy to avoid this complication.
In summary, we reported a rare case of a lacrimal sac MALT lymphoma found on epiphora without palpable mass. MRI was helpful in the qualitative diagnosis of this tumor. Diagnosis of this case before developing total obstruction resulted in successful preservation of the lacrimal drainage function.
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